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(54) Card reader for mounting to printed circuit board 



(57) Disclosed is a card reader connector (24) for 
mounting to an underlying printed circuit board (20) 
which is adapted to receive a storage medium in the 
form of an IC card (22), The card reader connector (24) 
comprises a body (30) including a lower plate (31) de- 
fining an opening (36) formed inwardly from one side 
thereof and sidewalls defining channels for guiding the 
IC card into insertion into the card reader connector. Sol- 
der tabs (37) adapted to be soldered to the printed circuit 
board are formed inwardly of the sidewalls toward the 
opening. A plurality of connection pins (40) are mounted 
on the lower plate of the body having a contact portion 



(41) at one end for contacting a corresponding contact 
of the IC card, and a soldering portion (42) at the other 
end located within the opening for solder connector to 
the printed circuit board. Because the solder tabs (37) 
and the soldering portions (42) of the connection pins 
are soldered to the printed circuit board within the area 
occupied by the body, the connector eliminates the print- 
ed circuit board areas previously occupied by the sol- 
dering of these features outside the connector body, and 
thus allows the overall size of the printed circuit board 
to be made smaller or more densely packaged, thereby 
contributing to the trend of more compact and slim elec- 
tronic equipment. 
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Description 

Field of the Invention 

[0001] The present invention generally relates to a s 
connector, and more particularly to an improved com- 
pact card reader connector for mounting to a printed cir- 
cuit board, which card reader receives an IC card used 
in various portable electronic equipments and which, 
due to its design, occupies a smaller area when sol- 
dered to the underlying printed circuit board. 

Background of the Invention 

[0002] Portable electronic equipment, such as a dig- 
ital cameras, MP3 players and mobile phones, often em- 
ploy a storage medium, such as a memory or peripheral 
program card, in and from which various data can be 
stored and deleted at any time. 
[0003] Such a storage medium, for example an IC 
card using a flash memory, transmits or receives data 
through an underlying printed circuit board via a card 
reader connector soldered to the circuit board. 
[0004] A known connector is shown in Figure 1 sol- 
dered to a printed circuit board, and FIG. 2 shows the 
same connector removed from the printed circuit board 
and exposed such that the internal structure thereof can 
be seen. In Figures 1 and 2, reference numeral "2" des- 
ignates an IC card for being received in a connector 4 
comprising a body 6 and a plurality of connection pins 
8 mounted in the body. Body 6 is formed with a receiving 
space 1 0 for receiving IC card 2 and includes a plurality 
of through holes in the rear portion. Tabs 12 to be sol- 
dered to printed circuit board 1 4 are joined to outer sur- 
faces of body 6 at a front portion thereof. As shown in 
Figure 2, each connection pin 8 includes a soldering por- 
tion 8a protruding rearwardly of body 6 and a contact 
portion 8b disposed in receiving space 10 for contact 
with a corresponding terminal 2a of IC card 2. 
[0005] In this known connector, tabs 12 and soldering 
portions 8a are soldered to a surface of printed circuit 
board 14. In this way, tabs 12 and soldering portions 8a 
soldered to printed circuit board 1 4 occupy an area out- 
side of body 6 on printed circuit board 14, and thus the 
area of printed circuit board 1 4 corresponding to the sol- 
dered regions are unusable for other components, ef- 
fectively decreasing the effective mounting area of the 
printed circuit board. This result runs contrary to the 
trend toward more compact and slim electronic equip- 
ment and denser printed circuit board packaging. 

Summary of the Invention 

[0006] Accordingly, the present invention has been 
made considering the above-stated problems, and it is 
an object of the present invention to provide an im- 
proved card reader for mounting to a printed circuit 
board, which conforms to the trend toward more com- 



pact and slim electronic equipment by reducing the area 
the connector occupies when soldered to the printed cir- 
cuit board. 

[0007] To achieve this object, there is provided an im- 
proved card reader connector for mounting to a printed 
circuit board, which receives a storage medium in the 
form of an IC card and is attached to the printed circuit 
board comprising: 

a body (30) including sidewalis (32) defining C- 
shaped channels (35) for guiding the IC card into 
the card reader connector, and having an opening 
(36) between the channels at a front end thereof ex- 
posing a surface of the printed circuit board; 
solder tabs (37) extending inwardly from the side- 
walls into the opening (36) and adapted to contact 
and be soldered to a portion of the exposed surface 
of the printed circuit board; and 
a plurality of connection pins (40) mounted in par- 
allel on the body along a longitudinal axis thereof, 
each including a contact portion (41) at one end 
away adapted to contact a corresponding contact 
of the IC card, and a soldering portion (42) at the 
other end disposed within the opening and adapted 
to contact and be soldered to a portion of the ex- 
posed surface of the printed circuit board, 

wherein the solder tabs and soldering portions of 
the connections pins are adapted to occupy areas of the 
printed circuit board defined by the body of the card 
reader connector. 

[0008] Preferably, a rear guide for supporting an edge 
of a upper surface of the IC card is formed on a rear 
portion of the body. 

[0009] Other objects and advantages of the present 
invention will be understood from the following descrip- 
tion of an electric connector assembly according to a 
preferred embodiment of the invention in conjunction 
with the accompanying drawings. 

Brief Description of the Attached Drawings 

[0010] The features of this invention which are be- 
lieved to be novel are set forth with particularity in the 
appended claims. The invention, together with its ob- 
jects and the advantages thereof, may be best under- 
stood by reference to the following description taken in 
conjunction with the accompanying drawings, in which 
like reference numerals identify like elements in the fig- 
ures and in which: 

FIGURE 1 is a perspective view of a conventional 
card reader connector shown soldered to an under- 
lying printed circuit board and an IC card for inser- 
tion into the card reader; 

FIGURE 2 is a bottom perspective view of the con- 
ventional card reader connector of Figure 1 re- 
moved from the printed circuit board and showing 
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the internal structure of the connector; and 
FIGURE 3 is a perspective view of the card reader 
connector according to the preferred embodiment 
of the invention soldered to the printed circuit board, 
together with the IC card for insertion into the card 
reader. 

Detailed Description of the Preferred Embodiment 

[0011] Figure 3 is a perspective view of a compact 
type connector according to the preferred embodiment 
of the present invention. 

[0012] Reference numeral "20" designates a portion 
of a printed circuit board, and reference numeral "22" 
designates a storage medium, such as an IC card con- 
taining a flash memory. IC card 22 is provided with con- 
tacts (not shown) which are exposed one side of the IC 
card and are connected to the flash memory circuitry in 
the card. 

[0013] The card reader connector 24 of the present 
invention includes a body 30 mounting a plurality of con- 
nection pins 40. The connection pins are mounted in 
parallel the body in a single row and extend generally 
parallel to the longitudinal axis of the card reader con- 
nector. Body 30 includes a lower plate 31 , sidewalls 32 
formed vertically on both opposite sides of lower plate 
31 , and side guides 33 and a rear guide 34 formed at 
the top of sidewalls 32 to define C-shaped channels 35 
for guiding IC card 22 on both sides of body 30 into the 
card reader connector. Rear guide 34 also supports IC 
card 22 so as to prevent IC card 22 from being easily 
removed from card reader connector 24. 
[0014] Body 30, including lower plate 31, is formed 
such that it defines an opening 36 which extends rear- 
wardly from a front portion thereof to a middle portion of 
the connector, and is formed with a plurality of holes 3 1 a 
which extend through lower plate 31 in a vertical direc- 
tion. Lower plate 31 is also provided with a plurality of 
through holes (not shown) which connector holes 31a 
with opening 36 and into which a plurality of connection 
pins 40 as described below are inserted. 
[0015] Front regions of opposite sidewalls 32 are 
formed with Insertion grooves into and to which tabs 37 
are inserted and joined. Tabs 37 are then bent toward 
opening 36 of lower plate 31 so that their distal ends 
protrude into opening 36. The protruding distal ends of 
tabs 37 are then soldered to printed circuit board 20. 
[0016] Each connection pin 40 comprises a contact 
portion 41 adapted to be connected to a corresponding 
contact of IC card 22 and a soldering portion 42 adapted 
to be soldered to printed circuit board 20. 
[0017] Each connection pin 40 is inserted into the 
through hole so that contact portion 41 is located in with- 
drawal hole 31a and soldering portion 42 is located in 
opening 36. 

[0018] Contact portion 41 is formed slightly upward in 
its middle and end regions to establish a resilient force, 
so that a distal end of contact portion 41 protrudes above 



an upper surface of lower plate 41 . Distal end of contact 
portion 41 is resiliently contacted by the corresponding 
contact of IC card 22 when IC card 22 is inserted into 
and positioned within body 30. 

s [001 9] Soldering portion 42 located within opening 36 
is bent downward from a region in which the through 
hole ends so that a lower surface of soldering portion 
42 is positioned on the same plane as a lower surface 
of lower plate 31. 

w [0020] In the so constructed card reader connector 
24, soldering portions 42 of connection pins 40 and tabs 
37 are soldered to printed circuit board 20 such that low- 
er plate 31 is closely contacted with printed circuit board 
20. That Is, since the soldered regions do not occupy an 

15 area of the printed circuit board outside the area defined 
by body 30, areas of printed circuit board 20 previously 
occupied by the soldering portions and the tabs, for ex- 
ample in the prior art connector shown in Figures 1 and 
2, are available for the mounting of other components 

20 or features. Therefore the printed circuit board can be 
packaged more densely with more components or the 
printed circuit board can be made smaller contributing 
to the overall downsizing of the electronic apparatus 
within which the subject card reader is contained. When 

25 ic card 22 is initially received in connector 24, IC card 
22 slides into connector 24 via channels 35 with the up- 
per edges of IC card 22 being supported by side guides 
33, and when IC card 22 is completely inserted into con- 
nector 24, each contact of I C card 22 is put into electrical 

30 and mechanical contact with a distal end of a corre- 
sponding contact portion 41 of connection pin 40. 
[0021] As described hereinabove, the card reader 
connector for mounting to the printed circuit board ac- 
cording to the present invention substantially over- 

35 comes the problems of the conventional connector. Be- 
cause the tabs and the soldering portions of the connec- 
tion pins are soldered to the printed circuit board within 
the opening of the body, the connector configuration 
eliminates the areas of the printed circuit board provi- 
so ously occupied by these features, and thus allows the 
printed circuit board to be downsized as much as the 
areas eliminated, thereby contributing to the trend to- 
ward more compact and slim electronic equipments. 
[0022] While the card reader connector for mounting 

45 to an underlying printed circuit board according to the 
present invention has been illustrated and described 
considering a preferred specific embodiment thereof, it 
will be understood by those skilled in the art that the 
present invention is not limited to the specific embodi- 

50 ment disclosed, and various changes, modifications and 
equivalents may be made without departing from the 
true scope of the present invention. 



1 . A card reader connector (24) for mounting to a print- 
ed circuit board (20) and which receives an IC card 
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(22), comprising: 

a body (30) including sidewalls (32) having 
guides (33) defining C-shaped channels (35) 
for guiding the IC card into the card reader con- 5 
nector, and defining an opening (36) extending 
rearwardly between the channels from a front 
end thereof exposing a surface of the printed 
circuit board; 

solder tabs (37) extending inwardly from the 10 
sidewalls into the opening (36) and adapted to 
contact and be soldered to a portion of the ex- 
posed surface of the printed circuit board; and 
a plurality of connection pins (40) mounted in a 
single row on the body generally parallel to a 15 
longitudinal axis thereof, each including a con- 
tact portion (41) at one end away adapted to 
contact a corresponding contact of the IC card, 
and a soldering portion (42) at the other end 
disposed within the opening and adapted to 20 
contact and be soldered to a portion of the ex- 
posed surface of the printed circuit board, 

wherein the solder tabs and soldering por- 
tions of the connections pins are adapted to occupy 25 
areas of the printed circuit board defined by the 
body of the card reader connector. 

2. The card reader connector (24) for mounting to a 
printed circuit board (20) as set forth in claim 1 so 
wherein the body (30) further comprises a lower 
plate (31 ) for mounting the connection pins (40) and 
which is configured to define the opening (36). 

3. The card reader connector (24) for mounting to a 35 
printed circuit board as set forth in claim 2 wherein 
the lower plate includes holes (31a) through which 
the connection pins (40) extend. 

4. The card reader connector (24) for mounting to a *o 
printed circuit board as set forth in claim 1 wherein 

the solder tabs (3) are positioned at a front end of 
the body on opposite sides thereof. 

5. The card reader connector (24) for mounting to a 45 
printed circuit board as set forth in claim 1 wherein 

the solder tabs (37) extend inwardly from the side- 
walls into the opening and the soldering portions 
(42) extend forward from the lower plate, whereby 
the solder tabs and soldering portions extend per- so 
pendicular to one another. 

6. The card reader connector (24) for mounting to a 
printed circuit board as set forth in claim 1 wherein 
the body further comprises a rear guide (34) adapt- 55 
ed for supporting a rear edge of an upper surface 

of the IC card formed on a rear portion of the body. 



9/12/05, EAST Version: 2.0.1.4 



EP1 104 907 A1 



FIG.1 




PRIOR ART 



9/12/05, EAST Version: 2.0.1.4 



EP 1 104 907 A1 



FIG.2 



12 



12 



14 



PRIOR ART 



9/12/05, EAST Version: 2.0.1.4 



EP1 104 907 A1 




P 



IN) 
l-F»- 



O 



9/12/05, EAST Version: 2.0.1.4 



EP 1 104 907 A1 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 12 5447 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



EP 0 950 975 A (WHITAKER CORP) 
20 October 1999 (1999-10-20) 

* column 2, line 18 - column 3, line 30; 
figures 1-5 * 

EP 0 947 944 A (M0LEX INC) 
6 October 1999 (1999-10-06) 

* column 4, line 34-55; figure 1 * 

EP 0 715 272 A (WHITAKER CORP) 
5 June 1996 (1996-06-05) 

* column 3, line 48 - column 6, line 21; 
figures 1-3 * 



1-6 



1-6 



1-6 



G06K7/00 



TECHNICAL FIELDS 
SEARCHED (Int.Cl.r) 



G06K 



The present search report has been drawn up lor all claims 



Raoo ol search 

MUNICH 



Date ol completion ot the search 

14 March 2001 



Spigarelli , A 



CATEGORY OF CfT ED DOCUMENTTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of Ihe same category 
A : technological background 
O : non-written disclosure 
P : Intermediate document 



T : theory or principle underlying The invention 
E : earlier patent document, but published on, or 

aftei the filing date 
D : document cited tn the applcation 
L : document died tor other reasons 

& ': member of the same patent family, corresponding 
document 



9/12/05, EAST Version: 2.0.1.4 



EP1 104 907 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 00 12 5447 



This annex lists the patent family membersrelating to the patent documents dted in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

14-03-2001 



Patent document 




Publication | 




Patent family 




PuDli cation 


cited in search report 




date j 




member(s) 




date 


EP 0950975 


A 


20-10-1999 


NONE 








EP 0947944 


A 


06-10-1999 


0? 


11297415 


A 


29-10-1999 








CN 


1231556 


A 


13-10-1999 


EP 0715272 


A 


05-06-1996 


US 


5667397 


A 


16-09-1997 








US 


5520551 


A 


28-05-1996 








US 


5653610 


A 


05-08-1997 








US 


5667408 


A 


16-09-1997 








CN 


1136718 


A 


27-11-1996 








JP 


8227761 


A 


03-09-1996 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



9/12/05, EAST Version: 2.0.1.4 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

$i BLACK BORDERS 

^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 



£9 LINES OR MARKS ON ORIGINAL DOCUMENT 

REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




GRAY SCALE DOCUMENTS 



